Human DNA primase uses Watson-Crick hydrogen bonds to distinguish between correct and incorrect nucleoside triphosphates.
Human DNA primase synthesizes short RNA primers that DNA polymerase alpha further elongates. Primase readily misincorporates the natural NTPs and will generate a wide variety of mismatches. In contrast, primase exhibited a remarkable resistance to polymerizing NTPs containing unnatural bases. This included bases whose shape was almost identical to the natural bases (4-aminobenzimidazole and 4,6-difluorobenzimidazole), bases shaped very differently than a natural base [e.g., 5- and 6-(trifluoromethyl)benzimidazole], bases much more hydrophobic than a natural base [e.g., 4- and 7-(trifluoromethyl)benzimidazole], bases of similar hydrophobicity as a natural base but with the Watson-Crick hydrogen-bonding groups in unusual positions (7-beta-D-guanine), and bases capable of forming only one Watson-Crick hydrogen bond with the template base (purine and 4-aminobenzimidazole). Primase only polymerized NTP analogues containing bases capable of forming hydrogen bonds between the equivalent of both N-1 and the exocyclic group at C-6 of a purine NTP (2-fluoroadenine, 2-chloroadenine, 3-deazaadenine, and hypoxanthine) and N-3 and the exocyclic group at C-4 of a pyrimidine. These data indicate that human primase requires the formation of Watson-Crick hydrogen bonds in order to polymerize a NTP, a situation very different than what is observed with some DNA polymerases. The implications of these results with respect to current theories of how polymerases discriminate between right and wrong (d)NTPs are discussed.